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INTRODUCTION
The terms "Hernia Center" (HC), and Hernia Surgeon" (HS) have gained more and more popularity during the last decades, since the first announcement of two surgical centers dedicated to (groin) hernia treatment: the Shouldice Clinic [1] and Lichtenstein Hernia Institute [2] . To date, there are many facilities (independent structures or linked to general surgery units) called HC and reporting even consistent experiences mainly on websites [3] [4] [5] [6] . One of the commonest type of Hernia center is characterized by an outpatient setting dealing mainly with inguinal hernia repair under local anaesthesia. Nevertheless, there is lack of clear protocols and methods for certification of their activities and results. In recent years, certification of surgical activity has become of primary importance and nowadays several independent certification programs are present for different kinds of surgery [7, 8] , working to certify experience and results of both surgeons and facilities. This is of primary importance especially for hernia surgery, clearly the most common kind of surgery performed in both specialized and general surgery units worldwide, since the progress in surgical techniques (both endoscopic and conventional) and in devices (meshes, reinforcements and biomaterials), leads to a more complex choice on the management of every single patient. Differentiated use of various techniques and approaches has been adopted as the so called "tailored approach" [9, 10] , implying an extensive knowledge of pathology, setting, techniques and devices. Accordingly, hernia surgery is becoming day by day more complex and demanding, increasing the need for this certification. Apart from independent programs of certification, Surgical Societies should propose a system for accreditation of their members. At present only the German Hernia Society (joined to the German Society for Visceral Surgery) [10] has proposed a detailed program for hernia centers certification, basing its process on few and precise parameters (number of procedures, recurrence, reoperation rates, infection, scientific activity) that seem to rely mainly on "expert opinion".
The Italian Society of Hernia and Abdominal Wall Surgery (ISHAWS) -National Chapter of EHS proposes a new method for different levels of certification for both hernia surgeons and hernia centers; the parameters to receive and maintain certification are derived from a multiple systematic review of the literature following the concept of best available evidences and the PRISMA guidelines [11] . 
DEVELOPMENT PROCESS
After an introductory paper edited in September 2016 [12] , on February 24 th 2017, during the annual meeting of the Italian School of Abdominal Wall Surgery held in Rome, the national board of ISHAWS created a commission of six surgeons, members of the society, with the task to define the principles and structure of an accreditation program for Hernia Centers across Italy:
The group had 9 meetings in which the program was developed. In each meeting a topic was discussed and approved before moving on to the next. The principles that were followed were:
1. Safety of the patient 2. Definition of the parameters from ad hoc systematic reviews in order to minimize bias
Conflict resolutions with discussion and majority decision
Thereafter during the Annual Congress of the Italian Society of Surgery (SIC), held in Naples on 16 th October 2017, the results were finally approved.
The study protocol was registered in the Research Registry database (www.researchregistry.com) prior to the start of the systematic review. All aspects of the PRISMA statement (Preferred Items for Reporting of Systematic Reviews and Meta-analyses), were followed. 
CERTIFICATION PROCESS AND RESEARCH METODOLOGY
Hernia Centers must offer the patient high standards of care regardless of their level in the certification system. Thus the ISHAWS Commission has decided to develop a common methodology to define the threshold that guarantees high quality of cure. The process of certification for surgeons and centers has been developed considering the following parameters: Regarding point 3, considering that literature on abdominal wall surgery is one of the broadest fields in general surgery, and this peculiarity has prompted multitudes of high-level studies and protocols [13] , we decided to adopt the methodology of the Umbrella Review [14] with the aim to define the best outcome measures related to safety and effectiveness of procedures. Every single outcome was submitted to separate electronic and manual search through cross-referencing with its own MESH terms in combination with Boolean operators. The search was restricted to systematic reviews and meta-analyses, English language literature, on human and adult patients. Only papers in which the outcome was clearly indicated in the full text were selected for final analysis. Papers were screened manually by checking title and abstract for duplicate and non-pertinent papers, full texts of systematic reviews, and meta analyses to assess quality and extract data. Selected papers were graded according to AMSTAR score [15] and critically appraised.
Whenever possible a paper was finally selected if the quality was judged sufficient. Data were gathered with a preformatted sheet and entered in a Windows Excel file. The outcomes were extracted directly or alternatively by pooling and expressed in the form of frequencies and percentages.
Strings and PRISMA flowcharts of each search are reported on Appendix 1.
The Commission, in total absence of literature information for Open AWR, fixed at 20 cases the minimum number of procedures needed to achieve sufficient competency.
2-VOLUME OF PROCEDURES
Inguinal hernia repair:
The literature search identified 106 articles, 96 of which were excluded after abstract reading. Out of 10 remaining studies, 5 were excluded since lack of information (specification on the number of procedures for surgeon/center per year and their impact on hernia recurrence). Among the 5 studies [41] [42] [43] [44] [45] included in the review, 2 are retrospective evaluations of records taken from a national database, 1 of which includes both laparoscopic and open repair, 1 derives from an online registry including endoscopic (TEP/TAPP) repair, and 2 derive from National Registries (1 of them concerning endoscopic repair). Table 3 shows the details of the articles, with number of enrolled patients, type of the study and results. Regarding open repair, 1 paper [41] concludes that low volume surgeons (with less than 10 procedures performed per year) are exposed to higher relative risk of reoperation for hernia recurrence, while other authors [43] say that performing more than 25 procedures per year for each surgeon and more than 140 procedures per year for center/hospital, permits to achieve a lower rate of reoperation for hernia recurrence and lower costs related to surgery.
Considering only laparoscopic/endoscopic procedures, 25 procedures per year for surgeon [44] and/or 50
procedures per year for center/hospital [46] are needed to achieve statistically better results in terms of recurrence and reoperation risks.
Open inguinal hernia repair: the Commission fixed at 25 the minimum required volume/year/surgeon
Minimally invasive inguinal hernia repair: the commission fixed at 25 the minimum required volume/year/surgeon of minimally invasive inguinal hernia repair.
AWR:
The literature search identified 71 articles, with no duplicates. Only 10 records were considered relevant for the purpose of this review after abstract reading, but 4 were excluded since lack of information (specification on the number of procedures for surgeon/center per year and its impact on hernia recurrence). Both studies [45, 47] [45, 47] . The Commission fixed at 25 the minimum required l volume/year/surgeon of laparoscopic AWR.
3-SURGICAL OUTCOMES
In the outcome section for inguinal hernias were searched:
-Morbidity within thirty days from the procedure, -mortality within thirty days from the procedure,
recurrence regardless if clinically or confirmed by imaging,
surgical site infections within thirty days from surgery, according to CDC definition chronic pain, defined as neuropathic pain lasting more than three months postoperatively For AWR:
morbidity within thirty days from the procedure,
mortality within thirty days from the procedure,
recurrence, regardless if clinically or confirmed by imaging,
surgical site infection, within thirty days from surgery, according to CDC definition.
Inguinal Hernia -Mortality
Only one paper [48] addressing the mortality rate of inguinal hernia was selected. The AMSTAR score for the paper is 3 reflecting a low methodological quality. The authors analyzed results coming from 14 retrospective case series. The estimated value is 0,5% among 85585 patients operated or submitted to watchful waiting trials.
Hernia Center Threshold Value fixed after consensus meeting: MORTALITY below 0.5% within 30 days postoperatively.
Inguinal Hernia -Morbidity
The primary search found 1000 papers. After complete analysis 3 of these met the inclusion criteria while 11 more papers were added by cross-referencing. Mean AMSTAR score of the eligible papers was 7.2. It was not possible to distinguish the grade of the adverse event according to classifications such as Clavien-Dindo [49] or the Comprehensive Complication Index [50] . Table 5 shows the characteristics of selected studies [51] [52] [53] [54] [55] [56] . The meta-analysis with highest AMSTAR score [51] on mesh fixation in laparoscopic inguinal hernia defined a 6.2% vs 11.8% values for operated patients.
Among papers scoring 8 on AMSTAR values have high variability ranging from 5.6% to 20.5% [59, 61] . 
Inguinal Hernia -Surgical Site Infection
Primary search found 844 references. After analysis 7 papers met the inclusion criteria and 11 were added by cross-referencing. Mean AMSTAR score of these papers was 6.9, with 8 papers scoring 8. Surgical Site infection values were extracted from the 8 best papers [54, [56] [57] [58] [59] [60] [61] [62] . The majority of papers were meta analyses of randomized trials. Table 6 shows the characteristics of selected studies. The reported value for SSI ranged from 0% to 6.0% [60, [66] [67] .
Hernia Center Threshold Value fixed after consensus meeting: SURGICAL SITE INFECTION below
3% within 30 days postoperatively.
Inguinal Hernia -Chronic Postoperative Pain
The primary search found 1466 references, of which 38 met the inclusion criteria and 2 added by crossreferencing. Mean AMSTAR score of these papers was 6.9, Values were extracted from the highest scoring 14 studies [51] [52] [53] [54] [55] [56] [58] [59] [60] [63] [64] [65] [66] [67] . Table 7 shows the characteristics of selected studies. Time elapsed from the operation to the evaluation of pain was at least 3 months according to IASP definition [68] . The incidence of chronic postoperative pain was from 1.6% to 22.1% [62, 69] at 12 months.
Hernia Center Threshold Value fixed after consensus meeting: Chronic Postoperative Pain below 15%
at three months follow-up.
Inguinal Hernia -Recurrence
The primary search identified 787 references, 18 of which fulfilling inclusion criteria, and 22 further papers were added by cross-referencing. Mean AMSTAR score of these papers was 6.9. Values were extracted from the 13 highest scoring studies [51] [52] [53] [54] [55] [56] [58] [59] [60] [63] [64] [65] 67, 69] . Table 8 shows the characteristics of selected studies. Twelve of these papers (92.3%) were meta-analyses and eight considered only randomized control trials. The reported recurrence rate was from 0.6% to 5.0% [58, 71] . The commission decided to fix the follow-up time at 12 months, without restrictions on the technique used to diagnose the event. 
AWR -Mortality
The primary search identified 468 references, 7 of which fulfilled inclusion criteria, and 3 papers added by cross-referencing. Overall 3 papers dealt with SAWR, 7 with CAWR, and none dealt with both. Mean AMSTAR score for SAWR papers was 5.7, and 3.9 for CAWR. The commission decided to analyze all papers for SAWR [70] [71] [72] and CAWR [73] [74] [75] [76] [77] [78] [79] . Table 9 shows the characteristics of selected studies. For SAWR cases the minimum reported value for mortality was 0% and the maximum 0.14% [76] [77] [78] . In CAWR cases [74, 75] the reported mortality ranged from 0 to 5%.
Hernia Center Threshold Value fixed after consensus meeting: SAWR below 1%; CAWR below 5%
within 30 days postoperatively.
AWR -Morbidity
The primary search identified 2001 references, 14 of which fulfilled inclusion criteria, and 4 added by crossreferencing. Overall 11 papers dealt with SAWR, 6 with CAWR and 1 treated both. Mean AMSTAR score for SAWR was 6.7, 4.1 for CAWR, 3 for mixed. The commission decided to analyze for SAWR only papers with a score of 7 [72, [80] [81] [82] [83] or more and for CAWR 5 and more [78, 79, 84, 85] (best available quality). Values coming from mixed studies were not considered. Table 10 shows the characteristics of selected studies. The minimum reported value for morbidity was from 3.2% to 41.5% [72] for SAWR, and from 28.7% to 87.0% [78] , for CAWR Hernia Center Threshold Value fixed after consensus meeting: SAWR below 30%; CAWR below 50% within 30 days postoperatively.
AWR -Surgical Site infections
The primary search identified 1164 references, 26 of which fulfilled inclusion criteria, and 7 added by cross- 
AWR -Recurrence
The primary search identified 1343 references, 41 of which fulfilled the inclusion criteria. Overall 25 papers dealt with SAWR, 15 with CAWR and 3 treated both. Mean AMSTAR score for SAWR was 6.32, 4.1 for CAWR, 6.3 for mixed. The commission decided to include in analysis papers with an AMSTAR score of 7
and more for SAWR [72, 81, 83, 86, 92, 93] , and of 4 and more for CAWR [75, [77] [78] [79] 85, 91, [94] [95] [96] . Values coming from mixed studies were not considered. Table 12 shows the characteristics of selected studies. The minimum and maximum reported values were respectively 2.4% [97] and 22.3% [80] for SAWR and 5% [75] and 24.3% [79] In the case of AWR the clinical visit is currently the choice. Every doubt can be confirmed by imaging.
-Evaluation of Patient reported outcome: pain. The Numeric Rating Scale is considered sufficient to assess pain during admission and follow-up visit.
- 
Organization requirements
The High Specialization Center is a public or private structure run by at least three surgeons, members of ISHAWS, two of them certified with FLC ISHAWS and already confirmed, the third being a fellow, a PhD or resident with a formal research assignment. The third level of certification is given to confirmed Referral
Centers already meeting the criteria of the superior certification. Accordingly, the third level can be achieved only at minimum one year after the second level is requested. Again the third level is given in a provisional form at the time of application submission and confirmed one year after (see values below). The entire process from first level application to third level lasts at minimum two years.
Facilities, surgical requirements, follow-up evaluations and surgical outcomes are the same as those required for Referral Centers, plus:
year volume requirements for the center are the following: 
Scientific Requirements
The High Specialization Center should serve as a training site for the Italian School providing cases and opportunity to learn to surgeons who want to specialize in abdominal wall surgery.
The center must organize a course or workshop yearly, and at least 2 of the four following initiatives 
DISCUSSION
Quality in surgery is an highly debated issue in current literature and the institution of a certification system along with creation of hernia centers is a step forward for abdominal wall surgery (AWS) for a twofold reason: first it is a way to assure the presence on the territory of reliable referral centers and secondarily it endorses the concept of subspecialty in the field. Sub-specialization has been introduced by oncologic surgery and followed by endocrine and obesity surgery, AWS was the last to introduce centralization [3] [4] [5] [6] , but it is clear that advantages do exist. This concept as a matter of fact very well fits AWS: there's a high volume procedure (inguinal hernia repair) that requires repetition and appropriateness to maintain good outcome at low costs and, on the other hand, a low volume/high complexity clinical scenario represented by CAWR. This latter requires technical skills, clinical judgment and experience to be mastered correctly, moreover in light of the reported mortality [74, 75, 78] which places this type of surgery at highest position among hazardous subspecialties [102, 103] .
ISHAWS decided to create this certification system because is the national society devoted to the study of abdominal wall defects and the national chapter of the European Hernia Society. The proposed method will be implemented in Italy and the current paper is a proposal of a methodology to define quality and standards in an evidence based environment (level 1 evidence) reducing at minimum the reliance on expert opinion (level 5) as done by previous experiences [10] . The aim is to make freely available the results of this new approach to the scientific community and show its possible evolution.
The creation of different types of Hernia Centers is not on the purpose of offering different standards of care to the patients but is oriented to the creation of two different entities. They will offer the same surgical quality with separate mission as tested by the same thresholds for quality outcomes and organizational parameters: the Referral Center being more dedicated to clinical and surgical activity and High Specialization Centers being more directed to scientific tasks and referral for complex cases. The assumption of the commission is a greater prevalence of Referral Centers and very few High Specialization Centers promoting clinical studies and organizing the activity. The presence of a certified center should not interfere with the normal activity of generalist hospitals (ideally dealing with straightforward or emergent procedures) but should offer a hub for more challenging and unusual cases. The effect of the creation of a certified hernia center as already described in literature is not a rise in volume but rather an important change in the referral pattern of patients. For this reason along with relatively low volume threshold we fixed a higher level of complexity that ultimately would reflect the central role of these structure [104] Being recurrence rate the most important quality indicator in hernia surgery is recurrence rate. Great debate has been raised in the past years concerning the way to correctly express this outcome and the important effect exerted by diagnostic techniques and type and rate of follow-up, as well as the attitude of the surgeon and patients towards reintervention [105] . When deciding the source to derive our parameters, we acknowledged that national registries would offer complete and reliable data, in particular those coming from countries like Denmark and Sweden, where patients can be tracked from hospital to hospital with a national M A N U S C R I P T
A C C E P T E D ACCEPTED MANUSCRIPT personal code. [45] . However, data from national registries have been considered misleading for their variability in approaches and results, since in most cases they come from generalist centers where hernia surgery is not a subspecialization or a specific topic of interest or, as a matter of fact the surgeon has less experience. In light of this considerations ISHAWS decided to rely only on trials coming from international centers with dedicated activity in the field and consider them the target to identify quality in abdominal wall surgery. Even this approach have several source of bias, accordingly the final aim of this accreditation process will be, as already mentioned, to dynamically derive and confirm the parameters from hernia centers contributing to a compulsory central database as already implemented in other countries [10] .
We acknowledge the limitations of this system.
First, a systematic review was conducted with the intention of minimizing arbitrary definitions of the "best value" to obtain certification, the drawback of this approach lies in the necessity to introduce a concept of "safety threshold" whenever the data are absent or need interpretation. Accordingly, when entering areas with high quality meta-analysis and low heterogeneity (i.e. inguinal hernia, simple incisional and ventral hernias), the commission observed numeric values converging towards the same thresholds, that was adopted as depicted from the umbrella review. On the other side, when there wereless clear data , that is the case of learning curve, and complex abdominal wall, the commission choose convenient thresholds to cover the worst values reported in literature, on the principle that usually they are derived from larger series coming from specialized centers, thus representative of experienced and dedicated surgeons. Under this same principle it was decided the threshold of 15% at 3 months for postoperative pain. This was prababily the more heterogeneously defined parameter in the literature of inguinal hernia because of time and modality of its evaluation. With this value we included possibly every type of painful sensation irrespective of its impact on daily activities and patient wellbeing. We devise to reduce the threshold as soon as we will have a common value representative of our hernia center experiences and derived from shared tools.
Second, the main issue created by the institution of limits and thresholds is the actual control of the results, currently, an offline database was developed with the aim of helping centers gathering their own data and follow-ups. To date the national databases available across Europe have shown a great efficiency on the scientific plane and in post-marketing surveillance becoming a formidable tool to analyze outcomes of techniques and materials in real life environments. We believe in their importance and the next step will be the creation of a voluntary database compatible with EuraHS relying on the data coming from certified surgeons more likely to comply to spontaneous data entry. In the mean time, to assure the correctness of results reporting, in this very early stage, the ISHAWS board has requested certification from the management of the hospital in which the center is embedded, before accepting the data. Moreover, sample analysis will be performed to further confirm reliability. For the purpose ISHAWS has created Regional Delegates responsible for the control of the Centers, they will make a site visit every two years on the purpose of certification renewal.
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Third, while the approach to gathering values from systematic reviews and umbrella reviews represents a novelty in this field, several of the secondary attributes and facilities requested to build up a hernia center were derived from previous experience in different fields. For example the Italian society for Obesity surgery has similar criteria for certification of bariatric centers (https://www.sicob.org/area_04_medici/90_accreditamento.aspx) which were directly introduced in our system. Furthermore, the principle adopted when deciding the presence of a definite asset was the safety for the patient, in this light for example the presence of a transfusion centers is considered mandatory for the nature of certain procedures such as the treatment of massive defects.
The choice to restrict the number of procedures is meant for a simplification of the parametrical system of accreditation. We decided to focus our attention on the most frequently performed techniques, those Currently seven centers have formally requested to be certified and started the process, after implementation of the certification system, there will be a period of 2 years of evaluation and possible modification of the parameters according to the actual results of the centers, we consider these seven centers as those that will definetely validate the present certification system and help define the true applicability of this new concept.
The Commission will have new meetings after two years to refresh this stated standards of care. Antoniou [56] 2016 MET fixation LAP 10 10 RCT 1455 13 glue 1,4% mechanical 1,0% de Goede [69] 2013
MET fixation LICHTENSTEIN 8 7 RCT 1185 NA glue 2,2% suture 2,0%
Koning [57] 
